PSR

-
Ead

e TR T

- e

[

i e RSTBTT

P

Decla - iti 0 ‘ :
ssified in Part - Sanitized Copy Approved for Release 2012/06/01 : CIA-RDP82-00039R000100030010-7

¥OR QO RQ__MMB-QSM—JJ
8, B, Podvorezin

Jv\ s*vumvr\"'r
y e

v (Zavodskaya Laboratoriya, To 7, 1949)

_\’l' N \ :‘
e Y
Yarious instruments for control snd automatioc regulation of
technological nrocesses which were developed and utilized by the food
industry can alsa ve uscd in ~thar 1mxuutxien. ..,e'e lnutrumntn were
Coatya] S0 Res L"J- {a Tect, o S leafuring Tai
designed by "TaNIKKIP" and arve beins uor!.any nroduccd by the Moscow
Experimental l‘nctozytor Control-Moasuring Imtmmonto{”os k \f’)

‘1)
Type;?-b notentiometer is used 'ﬁ 1aborntory work\(w

{1 ol
ﬂ determ&nv‘.“ )nH values in acid and alknli solutions from 0 to 13.

Its error, nt An embient temnerature of 15.25° and relative

humidity of b0-60%. does not excesd t 1 millivolt, which corrosponds
to 0.02 oH.
The potentinmeter oneraten on the nrinciplé of n difference in

potentinl which demends on the concentration of hydrogen jons on elec

b,,lanr(
trodes submerged in the tast solution. T‘xeAnoint mm,n is

w\t\- Cﬂ{ €
by the nbsence of current in the mepcuring ci.rcuit -

as shotm a
on the zero-gelvinometers.
cystev
The votentiometer's electric ekt (fig. 1) consists of en

adjustment circuit and n menourins circult,

mormal I . R } 2]

cell Rs
R7 fu Ry

‘ Rg
G :JE—/'_—U‘:\_?%P G'f """—————;e’ecjroic.s

Fig. 1. Plectrical Gizcult for the P-4 Potentiometer
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In the rdjustment ocircuit, the emf of the dry cell B exceads up
a P
to 2 volts the emf of wes Atandard Woston)coll, This ozceas me gl
IR yhfgr, onl
the battery is reduced by two marmllel resistancas 36 ) and

Rg (celibrated shunt recistance) and on rhaoetn@e with rough (Ry)
rnd emooth (Ru) adjustments With the ald of these x‘hooata@a. it 1in

nannihla to bnlance out both gm"f dicclosed by absence of « deflectlon of the

golvanometer neadle vhen button (K) is mressed, In the mensuring cir-

cuit, mart of the emf of dry cell B, nrevioucly ndjusted agninoct the
ntandard cell, 1 net off nrainst the mannured emf, By ramiletine

the resintances of rheostat-switch Rg until the voltige dron eounle
1000 millivolte, and the rheochord Rg wntil the veltspmo drop eaunls

la
100 mi1livolts, th‘a%a"n’é @pommmentiben, 15 obtsined.,

The scale of tho instrument is grndusted in millivoltn--one

division of the rheochord's scale sounls 1 millivolt,

. \ -~
;I‘he P-l potentiometer includes: & third-claso[ltanda.rd\}iestog/
a 4 - R

cell; A géivé;x;‘rﬁoter?;ensitivity 1°§ 1 x 10-6 ﬂmllw e aet

of uncharged electrodes, consisting of a glass electrode contalner,

calomel and platinum electrodea/ rnd four connecting wires,

i ey AT P ST TR

Charts sre provided for converting the notentiometer readings
from millivolts into pH values and with further vrovision for temperam
ture corrections of the tect solution., [
Type P-5

""J'E'—_WMoskin Factory also manufactures n tyoe P-5 notentlometer
(pH-meter), intended for direct use in production, The P-5 notentiometer
(constructed by N, A. Shibko) consists of & standard cell, battery) snd
galvanometer mounted in a case 263 x 180 x 118 mm, with additional epnce \:
for the electrode eoulpment and connecting cords,

o The P-5 instrument permits direct readings on the'.eszme scale either

i in H units (from 0 to 13 pH) or in millivolts. The total error for

W
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the eouinment 1s 9= 5 millivolt, which scorresponds to 0,1 ", The
potentiometer nermits automatic temperature correction for each

reading.

The electricnl eircult of the Puf notentlometer (Fig, 2 mnd
fouy

3) consists of Siww indewendent sectionnr 1) for ndjusting the instrue

mont agnlnet o otandard cells 2) for metouring nH with n nuinhiarone

3) for meouuring @& with an tatimony electrode; it) for measuring

in millivolts,

The circuit switching 1o accomnlinhed by two tyne I switches,

The electric oystem of the instrument includes the following

nanarntust

1) standerd colls
2) zero galvunometer G:
3) switch type I, No 2, to switch the notentiometer circult -

Jb\( inshramen

for adjusting against the stendard oell/nnd nln.cine;}‘i into

operntiong.

4)  push button X for svitehing the zero galvenometer into the
neasuring circuit;

5) switch tyme I, No 1, which nermits the inetrumont to measure
ol solutions with antimony or ouinhydrone electwodes, or to give
rordings in millivoltes;

6) rheostats of rough (Rl) and smonth (R2) adjustment, to be used
for adjusting the notentiometer cireuit against the standard
cells

7) rheostat 33, for molding temperature connections;

8) rheostat RJJ/'/}:H corrector for the antimony electrode, intended
for soplying the correction of the constant for the antimony-
calomel circuit to the vH scales

9) rheostat Rgs Theochord, for balaneing out the difference in

potentinls betw%ﬁl%p&&% and the measured ‘emfs

Declassified in Part - Sanitized Copy Approved for Release 2012/06/01 : CIA-RDP82-00039R0001000300
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10) matching resistanons Rg, Rp, Rg, and Rg for regulating the
olronites of the instrument;
11) carbon recistance Ryg in clrcult of stenderd cell, to vro-

teot the standard cell from damage during aswitching,

4 the in;t;'umonth.An ontimony electrodess ewe /‘ZS "(l Wy HD ‘

t & - v
—) p- S
—VW«MMM&/} VAWAAAMA- ~
RD R; R 3
Ry Ry Ry R,
- K_ —7
(O~ e
7 ——— -
vormal cell Ly U}

quinv e‘ec*vn]es

The rossibility of determining acidity an allenlinity with this
instrument, directly in nH vnlues, ucing nn mntidlony electrode, .is an
extremely imnortant adventaso over other tynes for the following roasons:
a) an entimony electrode mnkes nossible tho determination of *H within
the renge of 0 = 133 b) it renluces exmensive nlatinum olectrodes:
¢) the orocedwre does not roculre ndditien of ouinhydrone, hydrogen,
or nny other substnnce into the tost solution: d) it cen be utilized for
deternining *H in those solutions in which s nlatinum electrode is sub-
Jectoft to "noisoning", nnd @) it wossesces great dursbility in contrast
to nlatinum,

Glase electrodes are used in cases where messuring mH velues with

platinum (n}xin.lwdroni,‘.) and. sntlmony electrodes is imnossible, due to
thelf:pathoning by the @%&ium  also where it ls necessary

WS
to perform exact mensuz% in medie with high resistence in current
carrying solutions,
Type L[F-
&y Yocuum tube votentlometers of tyne LP-3 with glass electrodes

(by ¥. A. Shibko) operate with a 0.,00002 ma. current in the electrode
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5.
olroult, thus praventing eleotrode nmolarization, A two-tube DO amnlifier,
with a directly hented mentode, end g triode, amolify the currenmt.

The vacuum tube notentiometer is a univex~;a1 devico vhich makes

1t nossible to abr€esm menciwfsges @ H valuee in nll eolutions with
T N

clnep,: gnbtimony, olstinum, hydeogen and muinhyd¥one electirodes, Monsure-
monte nre ,& on the same nonle in milldvolte as well an directly in
PH valuen, with sutomatic temnerature correction for the test solutiony

Tho vacuwn tuve potentionetey, -during’ measurements” from’0 to ™
1300"mi2dvolte ‘Lor Erom 0 $5'23 T giveb &-mAximun error of T 0,1
mH, while errors for readinge up to 8 nH do not exceed 0,03 i,

The eleotrical circuit of the LP-3 1o comnoned of &o notentiowcoe

meter section and n tube amplifier (Fig. 4),

Fig, b Flectvical Coreait oy LLP-7 }Doirw\"’{omeJTm,

CONFIDERTIAL
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ba/”“'}l‘)
9 D'/,_,—"
The votentiometar part conslste of ndduatm cirouite]‘againlt

' 'HK etandard cell,

and measwringg cirouits foy three tynes of mensure.
mente of hydrogen-ion concentration; in 4
and in H,

millivolts, in e millivolte,

Tha switching over for neasuy
switching for ndJunt% againet the etandarg cell,

and disoconnecting tha syetem, by svitch Ise

ing ie done by ewiteh It the |

and for onernting

During the adjustments, ~ all three onses M the vola

tage of a dry cell (1.5 volte) is gat acainat the voltare of a standard

cell, The excene voltasme of tho cell 1s bnla.noed out by rhoontnt Ry

*d
muistm GR. Ro and PL (nma. th) QL&M raumtb@o Comnlete

balance of ux voltagoo is thun obtrined, Thin ig discloood by the

ebeence of n defloction of thin fialvanometor connected in the wotentiometer
olrewlt through the amnlifier, )

m o\ )
. ‘\L &> Button K is in a free mosition during
}

T S e o o i e

ndjustments and nermanent ly

connecte the &alvanometer,

yame
through the instrument ouadnz, to the notentio-

meter circuit,

surements across the olebtrodes K1l and St, the

voltoge of the dry cell mm. nreviously adjucted to the

standard cell, is set apinst the electrods voltnge,

of rheochopd R3 ,

l During voltage man
|
i
1

Rerulating the valua
o balance is achieved if the gnlvanometer remaing nt
zero vhen button X ig pressed,

In mensuring P values,

compensation angd

rheostats are uged for temnerature

corrector 112 for asymmetry of the &lass electrodes,

frxe
The remalning renist%’n’ate of the notentiometer circuit are oo'tt. 4 ’

s

A 3 volt battery of type 3-§1-

30 supnlies the t& amplifier, a
15 yPbattery 4s the filament suoply, §hdle 22 volt end 16 volt batteries
supply the plate voltages.

Ty BRI

Rheostat Ry (rough and smooth ad Justment)
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sete the grid bias on the nentode agrid for the vurmose of reroing the

galvanometer,

The inetrument is suppllied with calomel electredes for large and
small volumes in naire with nlatinum and glass.eldotrodes, and also with
combined olectrodes which contain glass and cnlomel eleoctrodes for small
volumen, The electrodes are olamped in special holders which are rlaced

in a side compartment of the ocave, The Lhlckness of tho glace electrode

bulbe ie 0,03-0,05 mm, vhiech reouires snecinl onre in using them,

"DIEL'ROMETERS"
<Ky

The le‘nctory manufactures elooticnl dlelkometor instruments
for ranld mensur!ﬂrgf moisture ocontent which onerate on the nrineinle
" of the large differencees betwnen dielectric coefficiente of dry sub-

stances and water, ;

The moisture content of n substance io determined indirectly by ‘

moasuring the capacitance of m condoncer vhose dlelectric is tho sub-
M

Hygrometer W-2 (Fig, 5) is used for determining the molsture

content of free-flowing, but not powdery, food nroducts (groats, grain)

|
l
|
!
-

not conteining salts and electrolytes in the renge 5.15%,

7 4 10, 3 Loy 13
1l == l 3
1 ‘a, _1 L,‘J— 6. —L._f, l *_:—LS.
I?:JJD C ' ™ Y
; " ~
/e Q e ;

g e TN RS T T

.
s
Fig S Electrical Cireuit for Ny gvometey vM-2 (om1)
= ompensating €, am C for vseillator civewd,
© 3~ ru'u"‘img C) H_squo/rhwn“vy C with trismmer IJ ‘
G—MfQ‘J\nin5 C) 7 -~ .sfql:i'izn C) §— hotwive ‘
mi”"ammé'cv) 9~ stabilizer fmv.sfommvr)' ID—f—hok?)
Il = indreator lovym , 1A= YO-186 tube 13- mrasuvivg
cvenit coif} Y- osc llater cveurt coif IS—tw twSeT -
RONFIRELTIAY 2 trawswmitter,

t

: H |
i |

| .

l . ¥
f

I
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‘ The maximum error of the measuremente d}inot exceod Tt 1% in com-
parieson with the moisture content determined by the method of drying to
k .a constant weight,

The inetrument consiste of a high fremuency onoclllator, supplied by

n 110 or 220 volt cirouit throwgh a stabilizer, and an inductively-

counled resonnnt receivinz circuit,
Tt
Fre—invoalmni. le nicembled on an ebonite nnnel nlaced in a

B N AE

vooden box (Fig, 6). ,

At tho right eide of tho bLox there are two comnartments, one for

the transmittingtAkement, and the second for tho cords with wronge,

A v e

In tho upner loft cornor of tho nanel there in a metallic arid

g

protecting the tube container. A tumbler switch is located bolow the

el

g

£rld for disconnecting the oircuit and the lons of the indicator inmn.

A cord is attached to the instrument, with two »lugs for connectinr

it to the power network,
The condenser-trensmitter consiste of two concentricnlly-vlaced
cylinders whose intervenins gnp is the working space of the condenser,

Both cylinders sre held by insulated mountings, and erch one is con-

nected to a shaft throush which the condenser-transmitter is brought into
the circuit,

The determination of the moisture content of any substance reouires

10
the prior construction of a calibrated curve obtained M

WP readings of the instrument for several semplos vhose moisture

content is kmown beforehand,
Mygyometey VM-

; Hygrometer VM‘-3 (designed by S. A, Tevetnov) is nlso used for measuring

w the molsture content of free-flowing substances in the limits 5_25%

g noisture content with sn accuracy of t 0,5%.

CONFIBENTIAL

|
|
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Thie anparatus (Fig, 7) omerutes on the nrincirle of voltaze

11zer which eliminates voltage fluoctuntions in the 100-240 volt range,

rosonance, using half of the roconance ourwe, It has a voltage stabls \
!
4
i
?
|

e — e —

év.

—

P R

180;(

.
[ =
—x

Tig. 7 Elcdv.’cul Cmu.-f foy Hygwmefev VM-3

oF
,_(
R
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In order to inorease the accuracy of the readinge mnd to obtain
the smme sensitivity for all moints on tho scale, the totsl range in
divided into 3 parts,

The inetrumont is sunnliod from a 110-220 volt AC source through

transformer T, The voltnge on the necondnry winding is rectifiod vy
| a konotron rectifier usingz a 605 tube, In the evant that batterlee are
ueed, the transformer 13( (jxcludod from tha c;rcui

e , f

vith a 605 triodos coils Ly And Ly, inductively counled, com'u‘ist—z nlate-=-
erid ancillator circuldd l
Reslstor 2.3 creates n nogntive biase on the tube grid, Cone-
denser C) short-cireuite the tube to the charols for hipgh freouencies,
Condenser 05 filters out thio high frecuency from tho plate suoply
clyouit,
The high fremuency voltage taken off the plate of the oscillator
1g applied to the memcuring eircuit which 18 desipgned on the vrinciple

of voltage resonance.

The messuring circuit comsists of An inductar .s L3 connected in 1 .
peries and the followine elements connected in parallel: condenser-
trensmitter 012, condeneey 07. enlibreting condenser 08 snd the con-

densers vhich set the meanuring range, Cg y end Cqq. i
» % 10 bl t freqgurne ose;Natov

’a .....
tha measuring circult mhﬁx the W
ave tou l 4 thveugh

..

' Condenser 014 shunts thg)ﬂﬂ:lﬂx\gvtmt. é
The meesuring clrcult is adjusted to a frecuency close to the
ben

e frequency in such m manner that, during changes in canacitance

of the condenser-trensmitter when f£illed up with the tested substonce,

GONFiBLiiTIAL
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the voltage in the eirouit changaes along 8 1inear nortion of the reson-

ance curve, l
The voltago from thise olrowdt is annlied to the egrid ot';':'vao\mm

Lg_i”!v\(‘!

tube voltmeter, which nls \éuou a 605 tuba, Coll nr is the lenkage
naths condenser Og ia the % shunt for tha voltmeter,

In order to minimize the offect of the sunnly volirge on the
ingtrument's eneration, n feedbrcle oirenit 1o used in the voltmeter.
1t conuleto of renistnnces Rq» nz. nnd condenser 03-

F .
When Liu bnobruwagal ie mutbehed an trmw,orlttnks !.&LL‘{:!

oqabdeiaiians in tho mencuring circult with mn amplitude which lncrenses

na tho nntural freouoncy of tho cirowlt nonmronches the froouency generated,
The voltage from this ciyvendt 1o nomlied to tho prid of tho voltmeter.

On this came grid a nesative bieo le anplied through resistor R,

vhich cuto off the tube. '

condenser”
The voltage takon from tho moasurins clrcult vhon th%trnmmittor

18 empty is insufficlent to cnuse the tube to conduct: therefore

tho nlate current is zero.

With sn incrense in the eapncitance of the tronomitter, the natural

froquency of the circuit will be closer to resonecnce, nnd the voltoge
of tho circuit will now be large enoush to cause & current to nmmear
in the nlate circult, This current will increaee a8 the fremwency of 1
the circuit anproaches resononces i.e, ns the canncltance of the trans-
mitter lncreases.
Since the cavscltance of the transmitter ls directly nronortional
to the moisture content of the substance yvhich is mlaced into it,
: the moisture content cen be mensured by the nlate current reandings.

H”vome ev VM=
Hygrometer TM-1 4 designed for messuring, under 1aboratory condle

e ——————

Declassifi - it J06/ |
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tions, the moietui‘n con'tont of free-flowing substances in the range

10-19% by their electrionl resistance,

The instrument (Fig. 8 mnd 9) was set up for measuring the moisture
content of macznronl wroducts,
In unite of elloct:'icnl roaiatanoe)the instrument's range is from
! 1500 ohme to 1516 mesohms, It cnn Dbe uged for determining tho moisture
content of various freo-flowins sulatanceo vhlch have n voll-dofined

relnvionsnin Lotween Lhols olucls cleal wontstoncs and meinture con-

Jdid o a

e "
A T T P ———

bont ope.mfe: é‘y aJmi“ing
Laubbesndidguiomenéd

WT\O instrument

the tent substance through r gn» (0,5 to 23 mm.) between two motalllc

1

rollors and wmensurémjﬁ & the resistance of th¥ material

which is crushed and nrossed by them. In this vay, tho resding of the

L

5; inatrument is indenendent of the gronular comnosition or welrhted

e o R b

nortion uned.

The reaiutanca of the mater al ‘oetw en the ollers i measured by
.(' ln 1(a

th
an ohmmeter W/’ A resiqta,nce values

4n a galvanometer scnle.

A TS BRI

3’ G)awev sufr‘y) ?

220V, Z-Z swiich , :
7 74 '1
, theostat N o3 :

e o3

8 - o A
' 5 0 o0°Y
£ —e 180 breaker ° %
-390
i 9

e S ’

Fi9,9~ Civeut {”’Hﬁmmﬁ ev \/M 1
pORFRL T

i
|
i
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—

-'—ng. q. -T‘-fah‘smitfer System of Hygfomcfer VM-1

The hygromoter (Fig. 8) in commosed of o trrnemitting olement with

\w. 0O \

rollers 1, electricnl mensuring instrument ?, nower source 3, o lveno=
meter 4 and connecting cords,é

The tranomitter (Fig, 9) is nssembled on a cast iron base, The
right roll 1 of the tronsmitter is driven byifr electric motor 2
(whose nower is not less than 0.25 Ku,) through reduction goars 3.

The reduction unit consists of 3 nalrs of cylindricnl gears., The

ghaft rotation is 30-32 rom, * - i

The motor is sterted nnd stommed by buttons of switch:]{with two ,
mechanical interlocking contacta, Pressing the large button switches : '
on tho electric motor, vhile the smnll button cute it off,

The second roller 5 is d driven one,

The rollers have grooved surfaces and are ecusl in size, During
messurements, the drive roller rovolves CCWwhile the driven one rotates
in the ovmosit direction, The two rollers are coupled by means of the
tooted materinl, If the driven roller does not rotate due to moor
coheslon, 1t 1s necessary to turn it over by hand. For this murpose the
roller is supnlied with s handle 6 made of insulated material,

Serapers 7 are located under the rollers for cleaning their surfaces

from the adhering material,

The material to be tested is moured into the trensmitter's

CONFIRFYTIAL R
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i
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homper § through the wooden inlet hormer 8, which can be removed during
the test, and then nasses through slit openings into the gan between
the rollers. The mashed materirl pasalng between the rollers is
donosited in wooden drawer 10, Hormer 9 and the upner and side frames
of the tramr/nitter ure% from orgeanic glans (norylite) whioh
mnkes it nossible to obeerve the roller surfaces,

For sumlying ourrent, the drive roller is connected to the frame t{
Glsrond 1o vlaced into the meacurins oircuit through terminnl 11 on V
the Luee, Tuu cecond Toller ie inrulnted from the frame by e vummortn
12, ~nd the current is carried through rubbing contnets to t:;ninn'.l.

13.

The gap between the cylinders ip determined by strin 1li: in order
to change it, the 4 bolte(lS)muct bo unscreved, The instrument is
produced with a gap adjuntable from 0.60 to 0,65 mm¢ hovover, it may
Le enlarged to 2-3 mm,

The electrical resistance of the moterial meseing through the
rollers of the transmitter changes in relation to the moisture content
of the materisl within o wide range-~from a few thousand to seversl
million ohme., Therefore, o muiltiple-sten galvanometer &hunt is used
which makes it nossible to divide the ronge into a number of narks, each
of which corresponds to a definite molsture content interval,

Since the instrument's reading depends on the constancy of the

-‘H\C \wﬁag(
anplied voltage, vrovision ip mede for rogulatinga with s rheostat
maKiw N e
P REToLAST RS, beform nemsurementd For this nusmose, the ewitch
18 nlaced 1n mosition N (see Fig. 8), but in place of the trensmitter
resistor, n standard resistor is 1.nserted.

The gelvenometer needle is set et a definlte divieion, and this

Declassified in Part - Sanitized Copy Approved for Release 2012/06/01 : CIA-RDP82-00039R000100030010-7




Declassified in Part - Sanitized Copy Approved for Release 2012/06/01 : CIA-RDP82-00039R000100030010-7

position of the rheostat must he the same during subsequent measure=-
mente.

The indication of molsture content is given by n suspended
needle galvenometer with e:0-100 senle, each division equivalent to
0.2 - 0.4 x 1076 anps,

The suvply scurce for the measuring mart of the 1n|trum'ant ie n
Wawory located outside the eauipment, The normal sumly
voltage ie 85-90 volts,

The instrument can be surplied from one 90-volt battery (BAS-90),
in which éase the voltage orn bo reduced to the mroner value vwith a

rheontat while the switeh is in the N=noslblon.

¥ + *

CONFIDENTIAL
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CONFIGERTIA.

=16
] V=
Fluorometer VE=1 (¥Fig, 10), now beina nroduced, ie a spacial

instrument for determining the intensity of fluoressent radiation.

V4

E:_‘EL }9_ . Principle circuit dlsgram for fluorometer VF-1: GC-a'likht
source PRK-4: Dr - coil EMA; C - condenser (0.1 mfd,.); MV - blower;
P - gwitchs V - m; P, and. ¥ ~ 1ght filtersy FR - veo=
pols; BF - photocells; Ry = adjusting rheostat; Rp - rhocchords

¥ - adjusting buttony GM - zero galvanometer,

CORFBERTIAL
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Ite prinocinle of oneration 1e based on the measurement of the
intensity of fluoresoent radlation originating in a 1iowld medium
containing vitamin By or By vhen 1t ie exnosed to a ouarte lamo,

The fluorescence of the materinl beinz analyzed in found to
be in functional rolntionuhl'ryk\jhe concentrrtion of the fluorascont
substances,

An onn bo seon from the dinrgrem, 2 selenium ohotocells BY
tronaform 1ight enexey, 1.6, the 1ipht radinted Ly the tested and
standard solutions, into oloctricnl energy.

Against this menoured omf there is sntnbliched An eounl mnd
ovnooing emf adjustod by the inotrument, The moment of bulanco &'.S
determined by the abeence of cuwarent 1n:vory seneitivo (102~ 0.65 x
10~9 amp,) mirror gnlvanometor. The numbor of divisions on the
dink of rheochord Ry chnracterizes tho illwnination intenslty and
concentration of the analyzed substance in the solution,

Thacuse of a balancing circult nermite overntion without reouiring
stabilizetion of the supply voltage for the irradintion source
(ounrtsz 1lamo), since changen in the suonly voltage are roflocted to
an oounl extent in both »hotocolls which have the same snectral
and integrul sensitivity.

Coil Dr has considerable inductive renctance vhich ansures
a constant aversge current snd voltage e the martz light source,
Tape on the coil make 1t nossible to use the 1light source on 220,

127 and 110 volts,

The fluorometer can detect concentrations of vitamins By

™
and By from 0,03 ¥uith nn sccuracy within 0.044% of the actual vite-

min content in the medium beins analyzed.

SEND-
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